Behavior of large nucleic acids in reversed-phase high-performance liquid chromatography.
Large nucleic acids can be separated by reversed-phase high-performance liquid chromatography. Analysis shows that the retention time depends not only on the chain length but also on the base composition and the secondary structure of the molecule. A model is proposed to interpret their behavior. This model, called "multiple-point interaction theory" is based on the observation that macromolecules are flexible and very large compared to the hydrophobic phase (octadecylsilane) of the column. It explains the behavior of large nucleic acids in terms of an equilibrium of the macromolecule between the two phases through a multiple-point attachment to the chromatographic matrix, the parameters of the equilibrium being both the hydrophobicity of the base and the number of attachment points. This model fits the experimental data and can be applied to all types of flexible macromolecules, especially proteins and nucleic acids, when they are chromatographed on reversed-phase columns. The model is used to explain the separation of nucleic acids of importance in molecular biology.